Purpose: The purpose of this paper is to examine wage differences between part-and full-time workers distinguishing by gender by using a large Spanish matched employer-employee data set and an econometric decomposition that permits to decompose wage differences by quantiles of the wage distribution.
Introduction
Recently, many governments have considered part-time jobs as a response to economic crisis and subsequent unemployment rise, given that they offer greater flexibility to firms regarding the use of their labour force while at the same time facilitating job creation. However, part-time jobs are usually associated to lower wages, high temporality (with lower firing costs), and fewer worker rights, like paid holidays or remuneration for medical leave. There is a wide literature confirming this view.
In particular, part-time employees earn less in terms of hourly wages than full-time employees and this wage gap is not explained by differences in the characteristics between both groups of workers in term of personal characteristics (Hirsch, 2005 , among others). Moreover, part-time workers usually have reduced access to social security benefits (Houseman and Matchiko, 1998) , fewer labour progress opportunities (Tilly, 1990; Russo and Hassik, 2008) , smaller pensions (Gimm and Arber, 1998; O'Connell and Gash, 2003) , less labour stability (Muñoz Bustillo et. al., 2008; Fernández-Kranz et. al., 2014 ) and a lower unionisation rate (Belous, 1988) .
In Spain, part-time employment has increased significantly in last decades (from 4.2% in 1987 to 15.6% in 2015) . The current value is still below the European Union and the Euro Area averages (19.6% and 21.6%, respectively), mainly due to the fact that Spanish firms have traditionally achieved flexibility in the use of their workforce mainly through fixed-term contracts (the fixed-term employment rate is of 25.2% in 2015). Spain's increasing trend of part-time employment will probably continue in the future due to legal changes approved recently allowing more flexibility in the number of working hours. Taking into account moreover that on the contrary to most other advanced countries a majority of part-time employment in Spain is involuntary (more than 63% in 2015, with 72% for men and 60% for women) and that Spain has currently the highest rate of youth involuntarily working part-time in all the advanced countries (the rate of youth 15-24 years working involuntarily in part-time jobs is 22% in Spain compared with the OECD average of a 4%: OECD, 2015) , there is a clear interest to analyse the wage consequences of part-time jobs in this country.
Previous studies for the Spanish economy have focused on differences in average wages and have obtained quite different results regarding the wage penalty of part-time workers when compared to full-time ones depending on the dataset employed. For instance, Cebrián et al. (2000 Cebrián et al. ( ) using 1994 European Community Household Panel (ECHP) household data obtained a positive wage premium of 12 log points for female part-time workers and of 30 log points for those working less than 15 hours per week controlling just for individual characteristics. In a later work, using 1995 ECHP data but including additionally job controls like sector and occupation, these authors did not obtain evidence of the existence of a wage penalty for part-time female workers (Cebrián et al., 2001) . Pissarides et al. (2005) and Pagan (2007) using more recent waves of the ECHP also arrived to the conclusion that there is a positive wage premium for part-time workers in Spain both for males and females. Yet, these results contrast with those of O'Dorchai et al. (2007) who using matched employer-employee microdata from the 1995 wave of the Structure of Earnings Survey observed a wage penalty for Spanish part-time males. Finally, Rodríguez-Planas (2011) and Fernández-Kranz et al. (2014) using administrative register data from the Continuous Sample of Working Histories also estimated significant wage penalties for Spanish middle-aged females.
In this article, we analyse wage penalisation for part-time workers in the Spanish labour market, distinguishing among men and women. The database used in the empirical analysis is the most recent wave of the Encuesta de Estructura Salarial (Structure of Earnings Survey; hereafter, SES). It is a nationally representative survey carried out with a harmonised methodology common to all European Union member countries, making it particularly appropriate for the analysis of wage differentials between certain groups like, e.g., differentials associated with the type of working time.
Another remarkable feature of SES is that its matched employer-employee microdata offer abundant information about the characteristics of employees and their jobs and firms. Moreover, given that it is a survey to companies data provided by firms does not suffer from the limitations, widely outlined in literature, of surveys addressed to households, where the self-reported information about wages and working time usually suffers from significant measurement error.
One of the main novelties of our analysis is that it focuses on wage differences observed along the wage distribution for both genders, an aspect that, to our knowledge, has not been examined in previous studies for the Spanish case and that has been examined only scarcely in the international literature, with non-conclusive evidence. Among the main exceptions, Wahlberg (2008) estimates the part-time wage gap in Sweden using quantile regressions and a Swedish register-based dataset with longitudinal individual data (LINDA) to find a negative wage penalty for part-time workers across the whole wage distribution, rather similar for both genders, with a sharp increase of the penalty in the top part of distribution that can be interpreted as evidence of a glass ceiling in part-time employment in the Swedish labour market. In contrast, Tõnurist and Pavlopoulos (2014) find a decreasing wage penalty for part-time workers along the wage distribution in Germany. Lastly, Colella (2014) analyses wage differentials among part-time and full-time working women in a set of European countries.
Results from a quantile decomposition approach show noteworthy cross-country differences in their composition and the magnitude of the wage gap . Hence, although part-time wage gaps are observed for women in all of the countries with the exception of Sweden, and they are largely ascribable to differences related to occupation and sector, the pay penalty is wider around the upper limit tail for Spanish women, highlighting a possible "glass ceiling" effect, while for German and French women the wage gap is larger at the lowest part of the percentile distribution, suggesting instead the presence of "sticky floor" mechanisms.
From a methodological perspective, we apply the econometric decomposition technique proposed by Fortin, Lemieux, and Firpo (2011) to decompose wage differences between part-time and full-time workers by quantiles of the wage distribution. Although this methodology has the advantage over similar techniques that provides a detailed decomposition of wage differentials, it has not been used before in this context. The obtained evidence shows that part-time work tends to penalise low-qualified men located in the lower part of the wage distribution and high-qualified women located in the upper part of the distribution the most.
The rest of the article is structured as follows. In the next section we present the main theoretical hypothesis about wage penalties for part-time workers at different points of the wage distribution. In the third section the database used in the study is presented. In the fourth section we describe the econometric methodology used in the empirical analysis. In the fifth section we present the obtained empirical evidence. Lastly, the article ends with the main conclusions.
Theoretical hypothesis

Part-time wage penalties for men and women
Theoretical models predict different wage penalties for both genders. In particular, according to the theory of dual labour markets (Doeringer and Piore, 1971) , in the secondary segment of the labour market there will be a higher presence of female workers and, taking into account differences in wage levels between the primary and the secondary segment, a gender wage gap will appear. If this duality also holds in part-time jobs, as Tilly (1992) suggests, part-time jobs in the primary segment would be filled by male workers while females would be mostly employed in secondary part-time jobs.
As a result, it can be deduced that the wage penalty associated to part-time jobs will be higher between female than between male workers. The theory of the 'flexibility stigma' (Williams et al, 2013) also poses the existence of a wage penalty on those workers that request a reduction of working time for family or personal reasons, due to the employer's belief that they are less devoted to work and engaged with the firm than the 'ideal' worker. The theory poses the possibility of gender differences since male workers requesting flexibility are seen as less competitive and ambitious and show a reduced commitment (Rudman and Mescher, 2013) and, for this reason, they perceive lower wages and have fewer promotion opportunities than full-time male workers (Coltrane et al., 2013) . In the particular case of involuntary part-time males, they could be seen as incompetent, because they do not get the full-time job they want (Pedulla, 2016) .
Given that the available evidence confirms that the flexibility stigma is more detrimental in practice in the case of part-time male workers than in the case of females as regards the possibility of obtaining call-backs to their job applications (Pedulla, 2016) , a higher wage penalty associated to part-time jobs is plausibly expected to be found among male workers according to this theory.
Part-time wage penalties along the wage distribution
As previously mentioned, the theory of dual labour markets (Doeringer and Piore, 1971) predicts a wage penalty for part-time jobs. As part of the secondary segment of the labour market, wages of part-time workers are lower than full-time ones due to their lower qualifications and their reduced bargaining power, so they will be mainly concentrated in the low tail of the wages distribution, where the wage penalty associated to part-time jobs would be higher. Moreover, as Tilly (1992) argues, part-time jobs can be also separated into two groups: one within the secondary segment (that would be predominant) but also a second one with jobs within the primary segment that would be offered to high qualified workers looking for flexibility in order to retain them. If this case, in this second group of part-time jobs, wage penalty would not exist or could become a positive premium. These jobs would be usually placed in the top tail of the wage distribution. So, according to this theory, the wage penalty associated to part-time jobs could vary along the wage distribution, being higher for lowwage workers.
On the opposite, from the theory of the career mobility (Sicherman and Galor, 1990) it can be deduced that the wage penalty along the wage distribution varies, but in a different way. In particular, according to this theory, the probability of job promotion depends on the ability, schooling and job experience of the workers. Seniority in the firm and in the specific job increases the probability of promotion as experience increases the required skills for an upward transition towards a better job.
As part-time jobs limit the capacity of workers to acquire new knowledge and skills, their probability of promotion could be lower for part-time workers than for full-time ones. Moreover, as the probability of promotion also depends positively on schooling, the wage penalty associated to parttime jobs would be higher for more educated workers, so from this theory we can predict an increasing penalty along the wage distribution with a higher penalty for top-wage workers.
Data
The empirical analysis carried out in this article is based on the matched employer-employee microdata of the most recent wave of the Structure of Earnings Survey (SES), corresponding to 2010.
The SES is designed as independent cross-section databases updated every four years by the Spanish National Statistics Institute, and it is Spain's sample for the European Structure of Earnings Survey, a survey carried out in all European Union member countries in accordance with a harmonised methodology.
It is a nationally representative survey on firms that covers employees working in the month of October at establishments of any size and whose economic activity is framed in sections B to S of the sectoral classification NACE 2009. Therefore, it encompasses the bulk of the private sector of the Spanish economy, excluding only specific sectors such as agriculture and domestic service. The survey design corresponds to a two-stage sampling of employees working in firms registered in the social security system, and hence one of its most important features is the inclusion of matched employeremployee microdata (i.e., observations for several employees in each establishment). Moreover, it is important to note that it is a survey specifically designed to provide reliable information about the characteristics of the wage distribution in the Spanish labour market.
Regarding the definition of part-time, in the SES each firm indicates the employee's status as full-or part-time depending on his/her hours worked. Specifically, in the case of each worker the firm has to choose between full-time or part-time in response to the following question: '4.1 Type of job.' It is considered part-time if hours worked are less than the normal working day of the firm or, in the absence of a normal working day, if they are lower than the maximum legally set (it must be stipulated in the contract). As regards the rest of variables, the SES provides detailed information on wages and the characteristics of workers (nationality, gender, age, and education); jobs (tenure and type of contract) and firms (sector, size, type of collective agreement and region). The wage concept used in this research is the gross hourly wage, calculated from the wage corresponding to a representative month (October) divided by the number of hours worked in that month. In this calculation, any payment by companies, including commissions, bonuses for night work and weekends, as well as overtime work, has been incorporated.
The analysis is carried out separately for men and women due to the theoretical reasons described in the previous section. Moreover, following most previous studies on the relative wage treatment of part-time workers that limit the analysis to private sector employees, observations corresponding to the public sector (i.e., Section O, Public administration and defence, compulsory social security) have been removed. 
Methodology
In the empirical analysis, we apply the methodology proposed by Fortin, Lemieux, and Firpo (2011) , a technique that enhances the development of the empirical decompositions of differences between two distributions of a variable. This technique provides a breakdown of the differences between distributions in the value of any distributional statistic (as the value of a quantile or an inequality index) based on differences in the endowments of characteristics and in their returns. This procedure has considerable advantages compared to techniques previously proposed in the literature, which also permit the decomposition of differences between distributions based on construction of counterfactual distributions (DiNardo, Fortin and Lemieux, 1996; Juhn, Murphy and Pierce, 1993; Machado and Mata, 2005 and Melly, 2005 , 2006 . Thus, whereas the latter techniques consist of aggregated decompositions, which, aside from partial exceptions, provide exclusively the separate effects on the differential of differences in characteristics and returns, respectively, Fortin, Lemieux, and Firpo's methodology provides a detailed decomposition that allows us to ascertain additionally the individual contribution of each explanatory variable for both components.
This methodology is based on the estimation of a regression in which the independent variable (the wage) is substituted by a transformation of the same, the recentred influence function (RIF).
Subsequently, a standard Oaxaca-Blinder decomposition can be developed for any distributional 
The RIF function may be computed empirically in the case of the quantiles by means of a local inversion following calculation of the dummy variable Oaxaca and Ransom (1994) and Neumark (1998) , the wage structure of the two groups involved in the comparison has been used as the reference wage structure in the development of the decomposition. Consequently, the decomposition takes the following form: represents the effect on the differential between distributions caused by differences in characteristics (or the 'explained' component), whereas the second corresponds to the effect of the coefficients (or 'unexplained' component). As previously referenced, the contribution of each explanatory factor through each of the two components can be observed in the decomposition results. Table 1 provides information on the raw wage differential between part-time and full-time workers, measured as the logarithm of the wage per hour and distinguishing between male and female workers. A negative value (positive) of the differential corresponds to a wage disadvantage (advantage) of part-time workers. We observe that in Spain there is a significant negative average wage differential for part-time workers, although the gap is substantially lower in the case of men (the average value is of -0.104 logarithmic points) than of women (with an average gap of -0.254 logarithmic points). The wage differential, on the other hand, is not homogeneous along the wage distribution given that in the case of male workers the differential tends to decrease along the distribution, particularly in its right tail (until the point to be favourable for part-time workers in the right tail of the distribution), whereas in the case of females the differential increases along it.
Results
Descriptive evidence
Tables A.1 and A.2 of the Appendix present descriptive statistics of the sample used in the empirical analysis, distinguishing between male and female workers and by the different quartiles of the wage distribution. According to these figures, there are significant differences in the characteristics of full-time and part-time workers, although these differences vary between male and female workers.
In particular, in the case of female workers those working part-time present in general characteristics usually associated with lower wages: namely, higher presence of immigrants; lower average educational levels and seniority in firms; greater incidence of fixed-term contracts; less presence in high-wage sectors like manufacturing and construction; and higher presence in small firms without specific collective agreements. In the case of male part-time workers, although some characteristics are clearly unfavourable to their relative wages (e.g., higher presence of immigrants; lower seniority; a greater incidence of fixed-term contracts; higher presence in the service sector and in firms without specific collective agreements), other characteristics have the opposite effect (e.g., older and seniority). This last circumstance is mainly explained by the characteristics of males in the high part of the wage distribution, as better endowments of those variables are, in fact, only observed for part-time workers in the upper part of the distribution. Let us note that this finding is consistent with the fact that a significant portion of job contracts among part-time male workers in Spain are related to partial retirement and affect, hence, to individuals with greater age and seniority (Muñoz de Bustillo et al., 2008) .
Econometric results
Figures 1 and 2 show the results of the decomposition of wage differences between part-and full-time male and female Spanish workers by quantiles of the wage distribution obtained after applying the methodology proposed by Fortin, Lemieux, and Firpo (2011) . The evidence has been obtained from a specification of the wage equation (1) To facilitate the presentation, figure 1 distinguishes between the aggregated contribution to the wage differential of differences in characteristics and returns (the latter term corresponding hence to the wage penalty associated to part-time work), whereas figure 2 shows the detailed results of the separate effect of each explanatory variable included in equation (1) in Table 2 is the log hourly wages of part-time male workers in the 10 th percentile); the third row shows the value of the raw differential in log hourly wages between part-and full-time workers in the quantiles of the distribution, whereas the next two rows show the value of the characteristics and coefficient terms of the decomposition (where a negative value indicates that the factor has a negative effect on the relative wages of part-time workers). The rest of the rows in the table show the specific impact of each of the individual explanatory variables on the characteristics component, including both the contribution in absolute terms and as a percentage of the total difference.
In the case of male workers, aggregate results of the econometric decomposition (upper panel of figure 1) show that the wage disadvantage associated with part-time jobs observed in the left and in the medium part of the distribution is due both to the worst endowment of characteristics of individuals with part-time contracts (i.e. the characteristics component) and the presence of a relative wage penalty (coefficients component). Moreover, the reduction of the wage gap observed particularly in the right part of the wage distribution is mainly due to the fact that the wage penalty reduces significantly its intensity in that part of the distribution (until a point where it becomes a wage premium for the last two deciles).
As regards the detailed results related to the characteristics component (upper panel of figure   2 and table 2), although differences in individual, job and firm characteristics are in all cases relevant origins of the wage disadvantage of part-time male workers, differences in job characteristics such as tenure and the incidence of fixed-term contracts are in particular the most important individuals contributors (note that these two aspects are clearly interrelated as the high job turnover due to the high share of fixed-term contracts in the Spanish labour market implies that many workers are not able to accumulate long periods of on-the-job experience). On the other hand, the slowly increasing profile along the distribution of the overall characteristics component is a result that is essentially explained by the change of sign of the effect of the type of contract (which reflects that there is a relatively higher incidence of permanent contracts in the case or part-time workers in the right tail of the distribution, in contrast with what is observed in the rest of the wage distribution) and the growing impact of the age variable, in the case of individual characteristics (reflecting that individuals located in the right tail of the distribution tend to be relatively older).
In the case of women, the aggregate evidence in the lower panel of figure 1 confirms that differences in endowments of characteristics are systematically the main driver of the lower wages of part-time female workers along the wage distribution. However, the influence of this factor is not homogenous along the distribution, as it is comparatively more reduced in the left tail and grows significantly along it. Although with a less steeper profile, the contribution of the component associated with coefficients also shows an increasing trend along the wage distribution.
Focusing now on the detailed results of the decomposition of the characteristics component, they reveal that differences in the endowments of individual, job and firm characteristics are also in this case relevant origins of the wage disadvantage of part-time workers (figure 2 and table 3). The particular domains that are especially harmful for the relative wages of part-time female workers are their lower tenure and, especially, education and their higher presence in low-wage sectors. Moreover, the increasing profile of the characteristics component is explained by the increasing importance of these three elements, since differences in sectoral distribution and in the endowments of tenure, and, particularly, education are very important and especially negative for female workers in the right tail of the distribution (as a matter of example, in the 90 th percentile of the distribution they roughly explain all the influence of the characteristics component and about 70% of the total raw gap). This finding suggests, hence, that although the relative segregation into low-wage sectors also plays a role, one of the main drivers of the wage disadvantage of part-time work females is their lower endowments of human capital.
Last, and moving to the wage penalties captured by the coefficients component, the obtained evidence shows that the wage penalty for part-time male workers is higher than for females in most part of the wage distribution. This result seems to confirm the predictions derived by Pedulla (2016) from the 'flexibility stigma' theory for involuntary part-time male workers.
According to the obtained results, the wage penalty for male part-time workers compared to full-time male workers is higher in the bottom than in the top part of the wage distribution. In particular, it reduces with more intensity after the sixth decile and it becomes a wage premium after the ninth decile. This result can be explained by the fact that the Spanish legislation allows workers older than 60 to work part-time without any loss of acquired rights as a previous step to retirement.
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On the other hand, our results regarding the wage penalty for male part-time workers confirm the predictions derived from the segmentation theory and, in particular, the existence of a primary segment within part-time jobs as suggested by Tilly (1992) . The evidence is also similar to the one found by Tönurist and Pavlopoulos (2014) for Germany, but opposite to the evidence for Swedish men by Wahlberg (2008) .
In the case of women, we have found a wage penalty that is relatively stable until the fourth decile when it clearly increases achieving the maximum at the top part of the wage distribution. As opposite to males, these results are consistent with the conclusions derived from the theory of career mobility: an increasing penalty along the wage distribution and higher for women in the right part of the distribution (which, on the other hand, are those more qualified, with more years of experience, higher schooling, and higher levels of seniority: for detailed evidence see table A.2). This higher penalty for more qualified and educated women is in line with two phenomena highlighted in the empirical literature. On one hand, the returns to schooling years could be relatively lower as the transition from full-time to part-time work usually involves occupational downgrading (Connolly and Gregory, 2009) , particularly in those countries, like Spain, where the law does not contemplate the right of the employee to keep the same job when reducing working time. 7 Additionally, those who work part-time have a lower probability of being promoted in the firm (Russo and Hassik, 2008 ) and show less wage progress when they achieve it (Wolf, 2014 and Fernández-Kranz and Rodríguez-6 Moreover, Pérez et al. (2015) have also found evidence of a complementarity or shared leisure effect for older males in Spain. In particular, their results show that wife's employment leads the husband to remain active in the labour market. So, part-time work can be a good option for older males while their wives still participate in the labour market. 7 In countries like Norway, the Netherlands, Sweden, Germany or France the worker can change to part-time status with neither loss of category nor responsibility, except in determinate circumstances, which minimises the risk of occupational downgrading. In the UK, where this possibility does not exist, Connolly and Gregory (2009) found that 25.6% of the women that opt by part-time jobs suffer occupational downgrading, representing an hourly wage decrease of 32%.
Planas, 2011). As career mobility highlights, these factors affect, in greater measure, those who have more schooling(more degradation) and more years of potential experience (more lost promotions).
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Our results are in line with the evidence found by Wahlberg (2008) for Swedish women and by Colella (2014) for Italian women. Colella (2014) also founds that for Dutch women the penalty increases in the bottom and in the top part of the distribution (inverse U-shaped). The same author finds that in Germany and France the penalty for females decrease or even becomes a positive premium in the top deciles of the wage distribution.
Conclusions
This article examines wage differentials between part-time and full-time workers in Spain distinguishing by gender. Our analysis contributes to the literature by considering differences along the wage distribution, given that previous evidence on this issue is non-existent for Spain and is rather scarce for other advanced countries. We consider that Spain is an interesting analysis case from an international perspective given the significant increase of part-time work during the last years, but especially because in contrast with most other advanced countries a majority of part-time employment in Spain is involuntary both for males and females.
The research is based on cross-section matched employer-employee microdata from a large representative survey (the Encuesta de Estructura Salarial) which is carried out with a harmonised methodology common to all European Union member countries and that covers almost exhaustively the private sector in Spain. The survey has been designed specifically to provide reliable evidence about characteristics of the wage distribution such us wage differentials associated with the type of working time. On the other hand, from a methodological point of view, we apply the econometric decomposition technique proposed recently by Fortin, Lemieux, and Firpo (2011) to decompose wage differences between part-time and full-time workers by quantiles of the wage distribution. This methodology has the advantage over similar techniques that provides a detailed decomposition of wage differentials and has not been used before to examine this topic.
The evidence for Spain shows that the wage disadvantage associated with part-time work differs substantially along the wage distribution, increasing for women and decreasing for men (until the point at which in the latter case it vanishes in the right tail of the distribution). Results from the decompositions suggest that in the case of part-time females the wage disadvantage is mostly 8 Unlike female workers, these phenomena are not observed for male workers. In fact, the returns to experience do not have the same negative impact for males. The most reasonable explanation is that in a lot of cases these workers change to part-time jobs after several years of full-time dedication, having accumulated specific human capital at the same level as other full-time workers. Men's returns to education do not have the same penalty as for women, reflecting the absence of occupational downgrading although working part-time-a result that is in line with the fact that there is a significant proportion of advanced age men who access a partial retirement, without changing firms or occupations.
explained by their relative endowments of characteristics, given that part-time female workers present in general characteristics associated with lower wages. The detailed results obtained via the econometric decomposition suggest that the particular domains that are especially harmful for the relative wages of part-time female workers are their lower endowments of human capital (i.e. tenure and, especially, education) and their segregation into low-wage sectors. Yet, even after having controlled for differences in characteristics a wage penalty for female part-time workers still persists with an increasing profile along the wage distribution. The female wage penalty profile confirms the prediction derived from the career mobility hypothesis. In the case of males the wage disadvantage of part-time workers observed in the lower part of the distribution is due both to their relatively worse endowments of characteristics (with a particularly relevant influence of job characteristics such as a lower tenure or a higher incidence of fixed-term contracts) and a significant wage penalty, , confirming the hypothesis derived from the segmentation theory. Yet, in the upper part of the distribution the wage penalty vanishes, very probably due to the existence of part-time job contracts related to partial retirement with all acquired rights which tend to affect more to males with higher wages. Overall, hence, our evidence for Spain seems to indicate that part-time work tends to affect differently to the wages of males and females, with a higher penalty for part-time males, as predicted by the 'flexibility stigma' theory, and penalising low-qualified men located in the lower part of the wage distribution and high-qualified women located in the upper part of the distribution the most. Notes: Individual characteristics and job and firm attributes have been considered as explanatory variables. The table includes descriptive (mean and standard deviation) for each of the groups (individuals with full-and part-time) and the value of the average of the variables for the four sections of the wage distribution defined by the three quartiles. The table includes descriptive (mean and standard deviation) for each of the groups (individuals with full-and part-time) and the value of the average of the variables for the four sections of the wage distribution defined by the three quartiles.
